Effect of microtubule-targeting drugs on cell-cell and cell-matrix junctions in tumor epithelial cells.
In this study, we investigated the effects of microtubule-targeting drugs, which either destabilize (the Vinca alkaloid vincristine) or stabilize (the taxane derivative docetaxel) microtubules, on the cell-cell and cell-matrix adhesive junctions of Caco-2 tumor epithelial cells, using fluorescence imaging and functional assays. We found that, in sub-confluent (but not confluent) cells, vincristine (but not docetaxel) affected cell-cell junction morphology. Furthermore, docetaxel (but not vincristine) attenuated the formation of the peri-junctional actomyosin ring and enhanced the internalization of junctional adhesion molecule-A. However, these effects of vincristine and docetaxel did not translate into appreciable functional changes during the opening and resealing of the cell-cell junctions. We also found that vincristine caused enlargement of focal adhesions (the major cell-matrix junctions) without affecting cell adhesion onto the matrix. Thus, we conclude that the microtubule-targeting drugs interfere to variable degrees with the morphology and/or function of the cell-cell and cell-matrix adhesive junctions. In addition, the results highlight the importance of considering the cellular context and dynamics (e.g. cell confluence and junction opening, respectively), when determining the final effects of microtubule manipulation on cell adhesiveness.